Introduction
The vertical component of the velocities is taken in an account as the porous medium is considered thicker. The region of the medium where saturation of injecting part rises sharply, the interfaces known as front. On the large scale, the front encroachment are called the tongue phenomenon, but on a smaller scale, called fingering. These encroachments satisfied the conditions of stability of instability. Instabilities occur due to the different viscosities of flowing fluids. Many authors like Scheidegrer , A.E [1, 2, 3] , Verma [4] , Coss [5] , G. Hu, P.A. Zegeling [6] , Singh T. [7] , R.N.Borana, V.H.Pradhan, and M. N. Mehta [8] , D.E.HillandJ.Y. Parlange [9] discussed this phenomena in different ways. Capillary pressure and common mean pressure is taken into consideration to obtain the solution. Fingers are determined by a statistical treatment. The governing equation is solved using finite difference method known as Successive over Relaxation method.
II. Statement of the problem
Instead of regular displacement of the whole front, when another fluid of lesser viscosity is injected into a porous medium containing a fluid, protuberance may occur which shoot through the porous medium at relatively great speed. Those protuberances are called fingers and the phenomenon is called fingering. A finite cylindrical piece of homogeneous porous medium of length L is considered. It is fully saturated with a fluid known as native fluid, which is displaced by injecting the another fluid. This gives rise to protuberance known as fingers. Complete saturation is assumed at the initial boundary.
The cross-sectional area occupied covered by fingers has been is considered. In the statistical treatment of fingers only the average behavior of the two fluids involved is taken into consideration.
III. Mathematical Formulation of the problem
According to Darcy's law, the seepage velocity of injected fluid (V i ) and native fluid (V n ) are :
Here k-permeability of the homogeneous medium,k i ,k n -relative permabilities of injected fluid and native fluid respectively , P , P -pressures of injected fluid and native fluid respectively and μ i ,μ n -viscosities of injected fluid and native fluid respectively. Again k i and k n are assumed to be functions of saturations S i and S n respectively. The continuity equations are: φ Therefore from the definition of phase saturation, S i + S n = 1 (5) The capillary pressure(P c ), across their common interfaceis: P c = P n − P i (6) Assuming the relationship between the relative permabilities, phase saturation and capillary pressure as follow: k i = S i , k n = S n = 1 − S i (7) P c = −βS i (8) Here negative sign shows the direction of saturation of water is opposite to capillary pressure, where is however small. The pressure of native fluid P n can be written as P n = 1 2 P n + P i + 1 2 P n − P i P n = P + P c 2 , P = P n + P i 2 (9) Where P is the mean pressure which is assumed as a constant. Substituting (1) and (2) into (3) and (4) φ Eliminating from equations (11) and (6) From (5), (11) and (12), we obtain Where c is the constant of integration (negative sign on right hand side is considered for our convenience). Simplifying equation (14), we get From equations (7) , (8) and (18) 
VII. Conclusion
At the length X=0, 75% saturation is considered. It is clear that as time increases the saturation (S i ) increases. Also it is clear from the table that as length increases, saturation decreases.
